1. Background {#s0005}
=============

Depression is both common and disabling. In the Netherlands, the life time prevalence of depression is 20% ([@bb0120]). Worldwide, depression is the second greatest contributor to disability ([@bb0115]). It affects not only the depressed person but also their direct environment. Depressed patients require treatment and are in need of social support to deal with their condition ([@bb0015], [@bb0100], [@bb0155], [@bb0175], [@bb0170]). However, professional help alone is often not sufficient and, due to budget restrictions in mental health care, emotional and practical care for depressed patients increasingly rests with non-professional caregivers (i.e. partners, parents, siblings, friends, neighbours, etc.) ([@bb0095]). This increases the risk of overburden for the non-professional caregivers, and an increased risk for developing anxiety and depressive disorders themselves ([@bb0165], [@bb0185], [@bb0140], [@bb0045], [@bb0070], [@bb0090], [@bb0140], [@bb0195]). Recent research in the Dutch general population by [@bb0200] showed that non-professional caregivers who offer emotional support, who care for a close loved one and have limited financial resources are especially at risk for developing emotional disorders and should be targeted for prevention. Research by [@bb0045] has shown that 80% of non-professional caregivers perceive a need for peer support, professional guidance as well as information about depression.

Meta-analytic evidence from 21 RCTs (*n* = 1589) has shown that both support groups and group-based face-to-face psycho-educational interventions are effective for caregivers of patients with severe mental illnesses ([@bb0220]). The interventions are well-received, can improve the experience of caregiving and quality of life, and may reduce psychological distress. Yet, face-to-face interventions often do not fit into the full and unpredictable daily lives of the non-professional caregiver. Internet interventions that can be accessed 24/7 from someone\'s home, have the potential to reach a larger audience and may overcome these practical difficulties. Ample research has shown that internet interventions can be effective in reducing psychological distress, and are effective in preventing depressive- and anxiety disorders ([@bb0205]) and problematic alcohol use ([@bb0160]). The effect sizes are comparable to face-to-face treatment ([@bb0060], [@bb0005]), and they have the potential to be more cost-effective ([@bb0085]). Internet-interventions are also relatively easy to implement and scalable. Few internet-interventions for non-professional caregivers have been developed, and the ones that were developed are mostly in the field of dementia ([@bb0050], [@bb0040]). In a meta-analysis by [@bb0050] of twelve studies, promising results were demonstrated in reducing symptoms of depression and improving self-efficacy, although study quality could be improved. A more recent RCT by [@bb0040] showed the intervention is effective in decreasing symptoms of depression as well as anxiety.

There are some online interventions available for non-professional caregivers, but evidence-base is lacking. To our knowledge, no evidence-based internet intervention is currently available that specifically targets non-professional caregivers looking after a depressed patient. Given the one-year-prevalence of 5.2% of depressive disorders in the general population ([@bb0120]), a substantial number of caregivers at risk for psychological problems could benefit from more specialized online self-help. Therefore we have developed 'E-care for caregivers', a self-management internet intervention for the non-professional caregiver of depressed patients. The development of the internet intervention is described in the protocol paper of this study ([@bb0035]). This paper describes the results of a pilot Randomized Controlled Trial (RCT) to evaluate (1) the user-friendliness of 'E-care for caregivers', and (2) the initial effects of 'E-care for caregivers' on psychological distress, subjective burden, anxiety symptoms, level of mastery and quality of life.

2. Methods {#s0010}
==========

This study is a pilot RCT with two arms. Participants were randomized to the online intervention 'E-care for caregivers' or a waitlist control group (WLC). Quantitative assessments were administered at baseline and 6 weeks later (post-intervention). A semi-structured telephone qualitative interview was conducted post-intervention. Participants in the WLC were offered the intervention after having completed the post-intervention assessment.

2.1. Study population {#s0015}
---------------------

Non-professional adult caregivers of depressed patients (partners, parents, children, siblings, family or friends) were recruited via the Dutch Depression Association (Depressie Vereniging) through online newsletters (i.e. Landelijk Platform GGZ) and by advertisements on websites related to caregivers of people with depression (i.e. Labyrinth in Perspectief). Included were (self-reported) non-professional caregivers aged 18 years or older who looked after a depressed person (i.e. a child, parent, family or friend). Excluded were non-professional caregivers without internet access and those with no proficiency in Dutch.

2.2. Procedure {#s0020}
--------------

The Dutch Mental Health Foundation, called MIND (previously known as: Fonds Psychische Gezondheid) hosted the study website which contained information about the study, the option to contact the researcher for additional questions or concerns and the option to sign up. MIND is an independent foundation dedicated to prevent mental health problems and support those afflicted by it. It does so by providing information, conducting- and sponsoring scientific research and organizing national campaigns. The study was advertised at their website. People who registered were automatically directed to an online eligibility questionnaire after they had given online consent to take part. Those who were eligible were randomized to the intervention condition or the waitlist control group. Participants were invited to complete an online assessment 6 weeks after baseline (post-intervention). In addition, a selection of participants in the 'E-care for caregivers' intervention was approached for a qualitative interview (*n* = 11). Participants were selected via purposive sampling on demographic variables (age, gender, type of relationship with the patient). Deviant cases, i.e. participants who were very active or very inactive in their use of the intervention, were actively searched for using information on the internet forum, communication with the coach, or on the basis of their System Usability Scale (SUS) score. Participants who completed all data entry points received an incentive of 25 euro. The study has been reviewed and approved by the ethics committee of VU Amsterdam, Amsterdam, the Netherlands (VCWE- 2015-126).

2.3. Randomization and blinding {#s0025}
-------------------------------

Group allocation was conducted by an independent researcher at an individual level stratified by baseline K10 score (cut-off score of 20) ([@bb0130], [@bb0075]). The allocation scheme was created with a computerized random number generator (Random Allocation Software) at an allocation ratio 1:1. Participants were randomized into two groups: E-care for caregivers or WLC. Due to the nature of the study, blinding of participants for group allocation was not possible.

2.4. Sample size {#s0030}
----------------

There are no definitive guidelines for sample size regarding pilot-studies. Based on a simulation study ([@bb0190]), a sample size of *n* = 35 per group is recommended to estimate pooled standard deviations for a continuous variable. Therefore, we conclude that a total sample size for a two-arm RCT with a minimum of *n* = 70 will be satisfactory to estimate pooled standard deviations.

2.5. Intervention: E-care for caregivers {#s0035}
----------------------------------------

The intervention was based on a self-help manual for family members of depressed people ([@bb0055]), which was adapted based on the results of two focus groups (professional experts and non-professional caregivers who are currently caring for a depressed family member). The intervention comprised eight non-sequential modules based on psychoeducation and CBT-techniques according to [@bb0025]. The intervention included themes concerning information about depression, suicidality, communication and setting boundaries in caregiving, stress, burn-out and how to look after yourself. Each module included theory, exercises, examples of caregivers\' experiences and short videos. Caregivers were allowed to be flexible regarding the pace -- number -- and order of the modules to suit their own needs as well as which modules they would like to follow ('cherry-picking design'). Each module was designed so that it could be followed independently of other modules. The intervention was supported by personalized feedback from a coach in order to provide feedback and motivation. A mediated internet forum for peer contact was developed as a closed group in Facebook and subjects could choose to participate in sharing experiences.

The coach (who was trained in CBT and supervised by a licensed healthcare psychologist who is also a licensed CBT therapist) sent a minimum of four messages in the six-week intervention period to serve as a reminder and encourage participants to follow the modules they wanted as well as offering support. For more information regarding the development and content of the online intervention we refer to the protocol paper of this project ([@bb0035]).

2.6. Assessments {#s0040}
----------------

All assessments of short-term effects are self-report measures and were administered online. All questionnaires were assessed both at baseline and post-intervention except for the SUS and semi-structured telephone interview.

### 2.6.1. System Usability Scale (SUS) {#s0045}

The SUS was used to assess the user-friendliness of the internet intervention post-intervention and is composed of 10 statements that are scored on a 5-point scale of strength of agreement \[0--100\]. Reliability is good (Cronbach\'s alpha 0.91) ([@bb0020]).

### 2.6.2. Psychological distress {#s0050}

The Kessler-10 (K10) (primary outcome of the initial effects) was used to assess psychological distress ([@bb0130]). It consists of 10 items which participants can score on a five-point Likert scale \[10--50\]. Reliability (Cronbach\'s α) of the Dutch K10 was 0.94 and validity was good (AUC 0.87). With a cut-off point of 20, the Dutch K10 reached a sensitivity of 0.80 and a specificity of 0.81 for any depressive and/or anxiety disorder ([@bb0075]).

### 2.6.3. Generalized anxiety disorder scale (GAD-7) {#s0055}

Anxiety symptoms were measured with the Dutch version of the GAD-7 ([@bb0180]). It consists of 7 items on a four-point scale; total score ranges from 0 to 21. With a cut-off point of 12 the web-based Dutch version is reliable and has a sensitivity of 0.83 and a specificity of 0.65 for generalized anxiety disorder ([@bb0080]).

### 2.6.4. Zarit Burden Interview {#s0060}

Subjective burden was measured with the Dutch version of the Zarit Burden Interview ([@bb0030]). This questionnaire measures the consequences of long-term psychiatric- or physical illnesses of patients on non-professional caregivers. It consists of 12 items; total score ranges from 0 to 48. [@bb0030] found a Cronbach\'s alpha \> 0.88 for the overall scale and high values for the personal strain factor and the role strain factor (respectively 0.89 and 0.77).

### 2.6.5. Quality of life {#s0065}

Quality of life was assessed with the EQ5D ([@bb0105]). It measures health related quality of life and consists of five dimensions (mobility, self-care, main activity, pain and mood). The EuroQol valuations appear to have good test-retest reliability. The EQ5D thus distinguishes 486 unique health states. Each unique health state has a utility score which ranges from 0 (poor health) to 1 (perfect health). We used the single EQ5D summary index score.

### 2.6.6. Mastery {#s0070}

Perceived control of events and ongoing situations was assessed using a 5-item version of the Pearlin Mastery Scale ([@bb0150]). The Mastery Scale has good psychometric properties and shows good reliability. Items were summed for a total mastery score (ranges from 5 to 25) with higher scores indicating greater perceived control (internal locus of control).

### 2.6.7. Semi-structured telephone interview {#s0075}

A semi-structured telephone interview was conducted after completion of the online intervention (*n* = 11) to test user-friendliness of the intervention in addition to the SUS. Interviews were held (LB) with non-professional caregivers about what aspects of the intervention they experienced as valuable; what they considered missing- and redundant elements and their thought about the user-friendliness of the program. They were also asked to give their opinion on how well the intervention fitted with and contributed to their everyday life and how they used the intervention to decrease their own burden. The interview started with the 'grandtour-question': 'What was your experience using the online intervention?' A topic guide was used for the remainder of the interview (see [Appendix A.1](#s0200){ref-type="sec"}). The interviews lasted approximately 30 min and were recorded for verbatim transcription.

2.7. Analysis {#s0080}
-------------

### 2.7.1. User-friendliness analysis {#s0085}

The scores of the SUS were analyzed by calculating the mean and standard deviation. Interview data was analyzed using thematic content analysis [@bb2005]. The interviews were transcribed by an independent researcher with the help of the program Atlas.ti. Different themes were identified and described ([@bb0125]) and subsequently categorized using the overall-themes used in the topic list. The quality of the data collection was ensured by a process of peer debriefing (independent researcher and LB). Participants were included until no new information was obtained.

### 2.7.2. Statistical analysis of initial short-term effects {#s0090}

The analyses were first conducted based on the intention-to-treat principle (ITT). Data of all participants (*n* = 80) was included, missing data due to loss of follow-up was imputed using multiple imputation. We imputed the data for all five outcome measures at the level of the total score of the questionnaires using the Fully Conditional Specification (FCS) approach. Missing data were imputed with 75 iterations for the algorithm to converge and 25 multiply imputed datasets. The model type for scale variables was Predictive Mean Matching (PMM). Regression analyses were performed on the 25 datasets and the results were combined into one pooled estimate. Linear regression was performed with the posttest scores as the dependent variable and the condition (E-care for caregivers and WLC) as the independent variable while controlling for baseline scores. To test the robustness of the findings per-protocol (PP) analyses were conducted in sensitivity analyses, meaning the observed data of participants who completed both baseline and posttest measurements (*n* = 61). Comparisons were made between groups for pre- and post-test measurements.

Results are presented as the mean and standard deviations of the pooled data (ITT). Between and within group effect sizes as well as effectiveness analyses were based on the pooled results of the imputed data (ITT). Standard effect sizes were calculated (Cohen\'s d) with confidence intervals. The Statistical Package for the Social Sciences (SPSS) version 21 was used.

3. Results {#s0095}
==========

3.1. Baseline characteristics and patient flow {#s0100}
----------------------------------------------

Non-professional caregivers of depressed patients were recruited in September and October 2015. Most of them directly through online channels like advertisements (*n* = 18) or newsletters (*n* = 33). The rest were referred indirectly by professional health care (*n* = 8) or through friends and family (*n* = 19). The flow of participants through the study is shown in [Fig. 1](#f0005){ref-type="fig"}. Ninety-two participants completed the baseline assessment. Twelve subjects were excluded because they did not meet the criteria of being an informal caregiver of someone with depression. After six weeks, 75% of the subjects completed the post-intervention measurements (66% experimental group, 85% WLC).Fig. 1Flow diagram of the trial.Fig. 1

Demographical characteristics of both the caregiver and the depressed patient are shown in [Table 1](#t0005){ref-type="table"}. Non-professional caregivers were mostly female, highly-educated, in a paid job and married. About half of the caregivers lived with their depressed loved one and spent a minimum of 17 h a week on caregiving. In most cases this was a partner, parent or child. Further, 12.5% of the caregivers were using antidepressants or anxiety medication. Most depressed patients were receiving treatment, use antidepressants, and had been struggling with depression for more than two years, in most cases in addition to a comorbid psychological disorder. More than half of the depressed patients had dealt with suicidality. There were no significant differences between the intervention and the WLC condition.Table 1Baseline characteristics.Table 1Participants demographic and other characteristics at baselineIntervention (*n* = 41)Waitlist (*n* = 39)*P*Age (M, SD: range: 21--85)50 (12.8)49.8 (11.6)0.94Gender (F)80.5 (33)74.4 (29)0.51Education, *n* (%)0.47 Low2 (4.9)4 (10.3) Middle12 (29.3)9 (23.1) High27 (65.9)26(66.7)Marital status, *n* (%)0.17 Single10 (24.4)5 (12.8) Married/registered partners/living together24 (58.6)32 (82.0) Divorced/widowed7 (17.0)2 (5.2)Employment, *n* (%)0.12 None9 (22.0)9 (23.1) \< 24 h per week7 (17.1)6 (15.4) \> 24 h per week25 (61.024 (61.5)Use of antidepressants or anxiety medication caregiver (*n*, % yes)7 (17.1)3 (7.7)0.21Type of relationship with depressed patient, *n* (%)0.09[a](#tf0005){ref-type="table-fn"} Parent14 (34.1)4 (10.3) Child6 (14.6)4 (10.3) Sibling2 (4.9)2 (5.1) Other relative0 (0)2 (5.1) Spouse/partner13 (31.7)22 (56.4) Friend4 (9.8)5 (12.8) Colleague/classmate1 (2.4)0 (0) Other1 (2.4)0 (0)Living together with depressed patient, yes *n*, %20 (48.8)26 (66.7)0.11[a](#tf0005){ref-type="table-fn"}Average hours of contact per week with depressed patient0.65 \< 4 h11 (26.8)10 (25.7) Between 5 and 16 h11 (26.8)7 (18.0) \> 17 h19 (56.4)22 (52.9)Onset depression current episode, *n* (%)0.60 Within the past half year4 (9.7)3 (7.7) Between half year and two years14 (34.2)8 (20.6) Between two- and five years17.1 (7)25.6 (10) More than five years39.0 (16)46.2 (18)Comorbid psychological disorder, yes, *n* (%)20 (48.8)15 (38.5)0.35Comorbid physical disorder, yes *n* (%)16 (39.0)14 (35.9)0.77Current treatment depressed patient0.34 No treatment[b](#tf0010){ref-type="table-fn"}9 (21.9)4 (10.3) Primary care treatment5 (12.2)2 (5.1) Secondary mental health care26 (53.6)29 (74.3) Admitted to a mental health institution4 (9.7)4 (10.3) Other1 (2.4)2 (5.2)Use of antidepressants depressed patient, *n* (%)25 (58.5)29 (74.4)0.14Suicidality of depressed patient,[c](#tf0015){ref-type="table-fn"}*n* (%)0.19 Absent17 (41.5)7 (18.0) In the past, suicidal thoughts or -attempts16 (39.0)25 (64.0) Current suicidal thoughts8 (19.5)7 (18.0)[^1][^2][^3]

3.2. Use of eCare {#s0105}
-----------------

Of the 33 subjects (80%) who started the intervention, 14 subjects (43%) completed more than four modules. Eight caregivers did not start the internet intervention. All modules were equally popular in terms of usage (with an average of 18 subjects per module) with the exception of the modules concerning suicidality and children which were less frequently visited (7- and 6 participants respectively).

User-friendliness of the intervention was further assessed through the System Usability Scale and qualitative telephone interviews. Results of the SUS demonstrate that the online intervention was judged as user-friendly with an average score of 81.5 out of 100 (SD 8.9). Based on cut-off points described by [@bb0020] the online intervention can be interpreted as a 'good and usable system' (between 75 and 85).

Outcomes of the qualitative interviews were grouped in themes: content-, format-, use in everyday life of the intervention, feedback and suggestions for improvement. In [Appendix A.2](#s0205){ref-type="sec"}, representative quotes are shown per theme. Overall, the intervention was judged positively by all caregivers. They valued the intervention as being interesting, informative, educational and effective as well as useful and practical. Participants reported that the intervention was helpful in coping with the stressful situation of caring for a depressed loved one. Nevertheless, most caregivers reported that they experienced the intervention also as confronting. Particularly in realizing that they are going through a difficult situation as well, since they are so used to only looking after others instead of themselves. All interviewed caregivers would recommend the intervention to others.""*For me, the intervention has learned me that I need to take better care of myself and set some boundaries. Because that is my weakness, neglecting my own needs*." (p3)."

### 3.2.1. Content of the intervention {#s0110}

The content of the intervention was judged positively. During the intervention, the experiences of two case examples were highly valued and made the caregivers feel less lonely. Some expected the content to focus more on practical advice on how to give better support as opposed to focusing on how to look after themselves.""*The part about 'dealing with suicidality' was the most intense for me, because my partner is done with living. But it was very realistic and practical in nature which made it very helpful. Intense though.*" (p5)."

### 3.2.2. Format of the intervention {#s0115}

The format in which the intervention was presented was valued as pleasant and organized. The variety in modules was considered to be well thought out. The writing style and tone was experienced as pleasant, friendly and easy to understand. The caregivers valued the flexibility of the program including the 24/7 accessibility and the choice of modules to work on. No technical problems were reported and the layout was experienced as well organized. The length of the modules was valued as pleasant and consistent. Most caregivers preferred to follow one module at a time.""*Very accessible and friendly in tone, no difficult language or something like that. Just very clear and practical. It was very nice, being able to pick and choose which modules I\'d like to follow.*" (combined p5, p10)."

### 3.2.3. Use in everyday life {#s0120}

Although the intervention was experienced as flexible, caregivers did not find it easy to implement it in their weekly routine. More than half of the interviewed subjects mentioned that they did not want their depressed loved one to know about their participation in this project. Mostly, to protect them from feelings of guilt or to avoid conflicts. Also, for most caregivers the time period of six weeks for the intervention was not enough to follow all the modules they wanted. Many caregivers took notes during the intervention in order to keep information to aid them in the future. Noteworthy is that caregivers experienced that being aware of the burden of caregiving can be stressful and add more pressure in the short-term while they felt not prepared for this.""*I did not want my girlfriend to know I was following this intervention, it would have only made her feel more guilty and I did not want that.*" (p2)."

### 3.2.4. Feedback {#s0125}

The personalized feedback was considered helpful and non-judgmental. Some caregivers found it difficult to contact someone they had not met in person. Others found this an advantage because this allowed them to stay anonymous.""*Feedback was pleasant, very nice to have that option both practical and in supporting.*" (p2)."

### 3.2.5. Suggestions for improvement {#s0130}

All interviewed caregivers wanted the tools and information from the intervention to stay available for future reference. Other suggestions were to send weekly reminders by text message and making the pre- and post-evaluation accessible for the caregiver in order to track progress.

Caregivers reported that the intervention would benefit by discussing stigma. Caregivers reported having to deal with both stigma from the depressed person themselves (i.e. "I am worthless") as well as stigma from outsiders (i.e. "She just needs a good night\'s sleep"). Further, the intervention did not include information on how to deal with comorbid psychological problems such as anxiety, aggression, or substance abuse. Also, some caregivers reported that the first reaction of depressed patients to some aspects of the intervention such as setting boundaries and looking after themselves could be negative. Some caregivers wanted more attention for this problem.""*It was really a shame that I could not look up anything after I finished the intervention. I would have liked to have the information available in case I need it in the future.*" (p4)."

### 3.2.6. Conclusion {#s0135}

In conclusion, participants reported and judged the intervention as beneficial and helpful, though confronting at times. This is likely related to the experienced burden that caregivers reported, their feelings of isolation and a tendency among caregivers to stop focusing on their own desires and needs in life.""*You know you have to take care of yourself but that feels like a burden too. In the sense that you are so aware of it, like (sarcastic) 'You know you can\'t afford to fall into pieces'. I am not ready for that, if I really look at how I am doing I would break down, so I focus on my son now.*" (p6)."

3.3. Initial short-term effects {#s0140}
-------------------------------

As shown in [Table 2](#t0010){ref-type="table"}, baseline scores did not differ significantly between the experimental- and waitlist condition for the primary outcome measure psychological distress (K10) although the control group seems to experience more distress posttest than at baseline. The baseline scores of the K10 also show that more than half of the caregivers score above the cut-off point of 20 meaning they experience high levels of psychological distress. There were no significant differences between the intervention condition and the waitlist control group with respect to secondary outcome measures.Table 2Intention-to-treat sample: baseline and post intervention outcomes and effectiveness of the intervention compared to the waitlist condition.Table 2Outcome variableIntervention (*n* = 40)Waitlist (*n* = 40)*P*-valuetCohen\'s d between Exp vs. waitlist[a](#tf0020){ref-type="table-fn"}Baseline\
M (SD)Posttest\
M (SD)Cohen\'s d within[a](#tf0020){ref-type="table-fn"}Baseline\
M (SD)Posttest\
M (SD)Cohen\'s d within[a](#tf0020){ref-type="table-fn"}Psychological stress (K10)24.7 (9.6)25.3 (8.3)0.07 (− 0.37--0.51)22.9 (7.9)25.5 (6.5)0.36 (− 0.08--0.80)0.380.90.03 (− 0.41--0.47)Anxiety symptoms (GAD-7)6.9 (4.8)6.0 (4.8)0.18 (− 0.62--0.26)6.5 (5.1)6.3 (4.0)− 0.03 (− 0.47--0.41)0.500.70.07 (− 0.37--0.51)Quality of life (EQ-5D)0.8 (0.1)0.8 (0.2)0.05 (− 0.48--0.39)0.9 (0.2)0.7 (0.2)− 0.69 (− 1.14 - -0.24)0.06− 1.90.35 (− 0.79--0.09)Subjective experienced burden (ZARIT)22.3 (9.4)21.9 (10.0)0.04 (− 0.48--0.40)21.11 (7.66)22.7 (7.1)0.21 (− 0.22--0.66)0.400.80.09 (− 0.35--0.53)Mastery (Pearlin Scale)23.5 (6.2)24.9 (5.7)0.24 (− 0.21--0.68)22.7 (5.2)22.7 (5.3)0 (− 0.44--0.44)0.21− 8.80.40 (− 0.84--0.04)[^4]

Sensitivity analyses (participants who completed both baseline- and posttest measurements) showed that participants in the intervention condition improved significantly on the secondary outcome measure of mastery (*p* \< 0.01). Subjects in the intervention condition experienced a greater sense of mastery with a modest effect size (d = 0.48). Also, subjects in the WLC reported a significant lower quality of life (*p* = 0.02) at posttest (d = 0.44).

4. Conclusion and discussion {#s0145}
============================

4.1. Discussion {#s0150}
---------------

In this pilot-study, the user-friendliness and initial effects of an internet intervention specifically designed for non-professional caregivers of people with depression was evaluated. The intervention was found user-friendly, the intervention was appreciated by participants in terms of content and lay-out. Delivering the intervention via internet was successful as well as recruiting participants for data collection. The quickly reached intended sample size (in six weeks) with minimal advertising compared to other internet interventions for caregivers ([@bb0040]) along with the positive reviews suggests the need for an intervention with this specific focus.

With regards to the initial short-term effects of the intervention, there was no effect found in the ITT-analyses. In the sensitivity analyses (those who completed the intervention), no effect for the primary outcome of psychological distress was found either. This is in line with previous research. [@bb0220] found in their meta-analysis that psychoeducational interventions for caregivers caring for patients with mental health problems did not show a reduction in psychological distress at post-test either. However, they did find significant effects only at six-month follow-up. It could be that effects of 'E-care' becomes visible at a longer follow-up as well.

The absence of a decrease in psychological distress could also be related to the finding that caregivers experienced the intervention as confronting. Subjects reported that they realized how burdened their situation is (e.g. by recognizing stress signals of their body) and that they needed to take care for themselves, instead of only caring for the other person. Increased awareness of their situation is important as a first step to cope with stress and to prevent burn-out. However, it is important to closely monitor psychological distress symptoms during the intervention and to intervene when symptoms increase. Participants in the intervention group did not deteriorate in quality of life as compared to controls. They also demonstrated significantly higher levels of mastery. This means that they feel more capable to influence events around them. Mastery could be a more accurate outcome measure for this specific target group. Interestingly, [@bb0135] and [@bb0145] showed in their study among a sample of informal caregivers that higher caregiver burden can effect depression indirectly through reduced mastery. Further research is needed to investigate whether this association also exists in a sample like ours.

More than half of the participants wished to keep their depressed loved ones unaware of the fact they signed up for this intervention, because they did not want their loved ones to feel guilty about their need for support. They followed the intervention when their loved one was not around, which limited accessibility of the course. When implementing the course, it may be recommendable to add a module about how to communicate their need to attend this course to their loved ones.

Although the internet intervention is accessible 24/7 from a location which is preferred by the caregiver, our data demonstrated that caregivers had difficulty implementing the intervention in their everyday life in terms of finding the time to use the interventions. Six weeks to follow an internet intervention might be appropriate for most patients as it provides structure and incentive. However, it does not seem to be suitable for this highly-burdened and busy group. They might benefit from this intervention when they have more time to incorporate the elements into their daily routines.

4.2. Strengths and limitations {#s0155}
------------------------------

A strength of this research is that it is the first study to test an internet intervention in a sample of informal caregivers caring for depressed patients. By using a mixed-methods design the results complement each other in providing more recommendations for future research in internet interventions for caregivers in the future.

There are also a number of limitations in this study. First of all, this research is a pilot study and the initial effects should be interpreted with caution. Although the sample was representative of the diverse nature of this group (e.g. great variance of hours spent caregiving, type of relationship with the depressed patient and severity of the depression), high heterogeneity within the group has made interpretation inconclusive. Also, the coaching during the intervention and the qualitative interviews as well as the self-report measures are collected by one psychologist and guarded by a process of peer debriefing. But this can lead to a bias in data collection.

Lastly, the study drop-out rate of 25% is commonly seen in internet interventions ([@bb0110]) and can be related to the nature of eHealth interventions (anonymous and easy-in-easy-out), but this could have had an effect in the analysis specifically in small samples like this study.

4.3. Recommendations {#s0160}
--------------------

With regards to the content of the internet intervention it is both noteworthy and worrisome that the baseline scores of this group of non-professional caregivers are relatively high. Participants reported high psychological distress and burden, and a relatively high proportion used antidepressant medication themselves. It is therefore recommended to closely monitor participants and whether they needed referral to more specialized mental health treatment.

Although participants valued the non-sequential delivery of the online course, it is important to consider whether a (partially) sequential route or adding weekly guidance from a coach would decrease psychological distress. Previous research shows that adding guidance to internet interventions may result in larger effect sizes ([@bb0060]) compared to unguided internet interventions ([@bb0065]). It would also be recommended to adapt a part of the content in light of the lessons learned in this study. Dealing with stigma (both in- and external) is one topic participants missed in this course. Also, previous studies with non-professional caregivers caring for someone with schizophrenia show that educating caregivers about 'high expressed emotion' is helpful in increasing effective communication ([@bb0215]). This might also be appropriate for caregivers caring for someone with depression. Lastly, since the course was considered 'confronting' at times by participants, it would benefit from more information before starting the course that the goal is to support non-professional caregivers themselves as well as providing information about depression.

Further research is needed to examine the effects of this intervention in a full-scale RCT with a minimum of six-month follow-up. Similar interventions for non-professional caregivers report no decrease in psychological distress at post-test but a reduction is found at six months ([@bb0220]). Furthermore, this internet intervention requires further investigation into whether mastery is a potential mediator in treatment effect as this could lead to improved treatment guidelines for this sample. In addition, additional research into moderator effects is needed to investigate for whom the intervention would be more beneficial.

4.4. Conclusion {#s0165}
---------------

Results presented here underscore the need for more specialized treatment options for non-professional caregivers of depressed patients and subsequent research in order to support this highly burdened-, underrepresented group. The internet intervention was positively valued and seems to be a feasible method and means to reach this group. There was no effect found on psychological distress, there was even a slight, non-significant increase which might be caused by increased awareness of caregivers\' burden. However, there was a protective effect found in quality of life and an increase in mastery in the intervention condition. This could be a mediator for a decrease in psychological distress.

Abbreviations {#s0170}
=============

RCTRandomized Controlled TrialWLCWaitlist control groupK-10Kessler-10GAD-7Generalized Anxiety Disorder Scale-7ZARIT-12Zarit Burden InterviewSUSSystem Usability ScaleSPSSStatistical Package for the Social SciencesITTintention-to-treatPPper-protocol

Competing interests {#s0175}
===================

The authors declare they have no competing interests.

Authors\' contributions {#s0180}
=======================

TD obtained funding for the study, participated in the design and coordinated and supervised the study and data collection. AK, HR and PC obtained funding for the study and participated in the design of the study. AK coordinated the qualitative study. LB was responsible for data collection and analysis. LB, AK, and TD have drafted the manuscript. All authors read and approved the final manuscript.

Funding information {#s0185}
===================

We would like to acknowledge the organizations who have provided funding for this project: Fonds NutsOhra (1303-065), VSB Fonds (20141096), and Fonds Psychische Gezondheid (2014-6819).

Appendix A. Qualitative analysis user-friendliness of the intervention {#s0195}
======================================================================

A.1. Topic List {#s0200}
---------------

**Grandtour question:** What was your experience in following this course?*Evaluation of the course*-Would you rate your experience in following this course as positive or negative?-What was your general opinion regarding this course?-Was this course of value to you?-Would you recommend this course to others?-Could you recognize your own situation in the information that was presented?-Did you feel supported in this course?*Content*-Which modules did you follow in this course?-Which modules, in particular, were enjoyable for you?-Which modules, in particular, were less enjoyable for you?-Did you learn new skills or receive new information?-Were there items or information redundant in your opinion?-Were there items or information you missed?*Form*-What was your opinion regarding the manner in which the course was presented?-What was your opinion regarding the general lay-out of the course?-What was your experience in completing the assignments?-What was your experience in viewing the video fragments?-How did you feel about being able to read the experiences of two other non-professional caregivers?-What was your opinion about the length of each module?-What was your opinion about the technical applications of the course?*Feasibility*-Were you able to follow the course alongside your daily activities?-What was your opinion regarding the time during which the course was available? (six weeks)-Did you plan a set day each week to follow the course or was your planning more flexible?-Did you complete more modules in one sitting?-Did you perceive any barriers in following this course?*User-friendliness*-Did you perceive the course as easy in use?-Were there elements in this course you would like to see adapted?*Effects of the course*-Have you acquired new skills or information during the course that you have put into use in your daily life?-Which skills or information have you put into practice?-How do you feel now compared to how you felt before the start of the course?-In what areas of your life have you perceived a change (if any)?-Do you feel like your relationship with your depressed loved one has changed in any way?*Feedback*-Did you have any contact with the coach?-What was your experience in the contact with your coach?-Did you feel supported throughout this course by the coach?

A.2. Qualitative results of the semi-structured interviews {#s0205}
----------------------------------------------------------

Image 1ThemesSummaryCodesQuotesOverall evaluation of the courseThe course was judged accessible and user-friendly. The non-professional caregivers were glad to take part in the experiment and most found it a pleasant experience. They also valued the course as being interesting, informative, educational and effective as well as useful and practical. The course was helpful in coping with the stressful situation of taking care of a depressed loved one'. The non-professional caregivers identified with the information presented in the course and found it applicable. Nevertheless, most caregivers reported the course could also be very confronting. Fortunately they felt the course offered enough support and empowerment and helped in processing the situation. All caregivers would recommend the course to others. Even if they are already involved in the treatment of their loved one suffering from a depression.I would recommend the course to others\
I am glad to have participated in this course\
The course was great\
The course was confronting\
The course has helped me\
The course was practical\
The course was recognizable\
The course was accessible\
The course was strenuous\
The course was educationalContentThe content was judged mostly positive. In some cases caregivers were already familiar with the content or the content was not applicable to their situation. Fortunately, they were able to skip these themes. Most caregivers found no missing or incorrect information. During the course, the experiences of two non-professional caregivers were available. These were highly valued. It made the caregivers feel less lonely in their situation. Some expected the content would be focusing more on practical tips on how to better support their loved one suffering from a depression, as opposed to also focusing on how to look after yourself.\
The course themes were identifiable and illuminating. The information was clear and easily understood. The following aspects were mentioned in particular:\
-The Black Dog videos, shown in the theme '*What is a depression*', were much appreciated.-The grief exercises from the theme '*Implications of the depression for the caregiver*' were confronting but were useful in accepting negative emotions.-The theme '*How to think differently*' helped caregivers recognize their dysfunctional thoughts as well as dysfunctional thoughts in their depressed loved one in some cases.-The theme '*Caring for yourself*' was in particular helpful for about half the caregivers. The exercises created awareness and were easy to integrate into everyday life. In contrast, for some this theme was obvious and added nothing.-The theme '*Learning to communicate better*' was judged as very relatable and applicable. It made the caregivers understand their depressed love one better. Also, a number of caregivers had put these exercises in practice with satisfactory results.-Many caregivers are also dealing with loved ones with thoughts of suicide. The theme '*Coping with suicidality*' was most confronting and intense but provided more knowledge about suicidality and helped recognizing it. The theme is realistic and had moved many caregivers.Reading about others in the same situation is very pleasant\
I appreciated the 'Black dog' movies\
The exercise about grieving was very insightful\
I have been made aware about my automatic thoughts\
Useful how to better learn to take care of yourself\
Learning how to better communicate most practical and useful part of the course\
How to cope with suicidality was intense but realistic\
I had expected more focus on depression instead of me as caregiver\
There was no redundant content\
Information in the course confirmed existing knowledgeWhat I really appreciated was reading about two other people and their experiences in looking after a depressed person (p5)\
I really appreciated the 'Black dog' movies, I shared these with more people in my environment (p1)\
What was really helpful and confronting for me is the realizations in the part about grieving. You\'re really saying goodbye to someone who has always been there and who is now a different person (p3).\
I have been made more aware about my automatic thoughts. Very useful, we all do that (p8)\
It was useful how to better learn to take care of yourself (p1)\
Particularly learning about how to communicate more effectively was very helpful for me (p8)\
The part about 'dealing with suicidality' was the most intense for me, because my partner is done with living. But it was very realistic and practical in nature which made it very helpful. Intense though (p5)\
I had expected more focus on how to deal with a depressed person instead of me as caregiver in taking care of yourself. I was not looking for that, it was useful though (p8)\
There was nothing there that felt like a waste of time (p4)\
Some things in the course you kind of know already, but to read it is kind of an extra confirmation (p3)FormThe form in which the course is presented was valued as pleasant and organized. The variety in themes is well-thought out. The style of writing was pleasant and easy to understand without sounding too simple or complicated (except for some misspellings). The tone is very friendly. Within the course an option was made available to fill in the name of your loved one which would then appear throughout the text and exercises. Caregivers found this option pleasant and helpful in making the course more personal, although they got a bit wary of doing this before every theme. Physically typing throughout the exercises was educational and for some more effective than talking. A number of caregivers found it unfortunate that the exercises were not available separately as well.\
Our subjects found it pleasant having the option to freely choose when you work on the course and on which theme. There were no technical problems reported and the layout was well organized. The videos were informative but not everyone watched them. The reasons range from having no sound on home computer to thinking watching videos is a waste of time.The form of the course was pleasant\
The variety in themes is well-thought-out.\
The style of writing was easy to understand\
The tone was friendly\
I was glad to be able to choose which modules I wanted to follow\
I have not seen the movies\
The lay-out was visually attractive\
The length of the modules was consistent\
There were no technical difficulties\
Physically typing the answers is more effective than talking\
It was a shame that I was not able to see my exercises in one convenient locationThe form of the course was pleasant and the variety in themes is well-thought-out. (p9)\
Very accessible and friendly in tone, no difficult language or something like that. Just very clear and practical (p5)\
It was very nice, being able to pick and choose which modules I\'d like to follow (p10)\
I have not seen the movies, I followed the course at work, so I did not want to switch the sound on (P10)\
The lay-out was visually attractive and the length of the modules was consistent. I also experience no technical difficulties. As I work a lot with computers, I notice this kind of stuff (p2)\
When you write something down, it is more helpful in becoming aware of certain issues (p4)\
It was a shame that I was not able to see my exercises in one convenient location. In some other courses you can take home a workbook or something similar (p9)Use in everyday lifeAlthough the course was accessible online, caregivers surprisingly did not find it easy to implement it in their weekly routine. Interestingly, a much cited reason for this is that they did not want their depressed loved one to have knowledge about their participation in this project. Mostly, to protect them from feelings of guilt or avoid conflicts. Because most caregivers live with their depressed loved one, this seriously limits the opportunities available to follow the course.\
Also, for most caregivers six weeks for the course was not enough to follow the desired themes, although each theme took approximately 1 h to complete. There was too little time to integrate the exercises in their everyday life during this period, although later on this would be possible. The caregivers did find it pleasant to be able to do the course in their own timeframe and some even developed their own routine. Many caregivers took notes during the course in order to store some information to aid them in the future.\
The length of the themes was valued as pleasant and consistent. Most caregivers preferred one theme a time because they feel that otherwise "their head gets too full". Some caregivers experienced that caring for yourself consciously can be stressful and add more pressure in the short-term and they were not (yet) ready for this.My depressed loved one does not know that I am following this course\
I do not want to add to feelings of guilt\
Consciously taking care of yourself adds more pressure\
I followed one module in one sitting\
The course fits in everyday life\
I made notes during the course\
I would have liked more time to follow more modulesI did not want my girlfriend to know I was following this course, it would have only made her feel more guilty and I did not want that (p2)\
You know you have to take care of yourself but that feels like a burden too. In the sense that you are so aware of it, like (*sarcastic*) 'You know you can\'t afford to fall into pieces'. I am not ready for that, if I really look at how I am doing I would break down, so I focus on my son now (p6)\
I took my time and followed one module per session. Because it was a lot of information and I wanted it to sink in and it did need some time to sink in (p5)\
It was very easy for me to incorporate this course in my daily life. You just take your laptop on your lap on the couch for about half an hour whenever you want to and then you can come back to it later. (p3)\
There were very good tips throughout the course, I made lots of notes. I even had a little extra notebook (p5)\
I would have liked more time to follow more modules (p1)Effects of the courseOverall, the caregivers reported they have gathered a lot of information and many practical tools from the course. They report to have learned to stand up for themselves, avoid becoming overinvolved, set boundaries, communicate more effectively and to take better care of themselves. By participating in the course, caregivers also experience more awareness of the influence of the stressful situation on themselves. The caregivers felt less alone thanks to the experiences of others and learned to turn for more (professional) help for themselves. In some cases the changes in the caregivers also had a positive effect on the loved one as well.I have learned to better look after myself\
I communicate more effectively now\
The course has made me confront the current situation\
I have sought out more professional help\
Before this course, I felt alone\
The hardest part was learning I am not able to solve everything\
The current situation has not yet changedFor me, the course has learned me that I need to take better care of myself and set some boundaries. Because that is my weakness, neglecting my own needs (p3)\
I communicate more effectively now (p1)\
It has made me more aware and confront the situation, you know, just asking directly 'how are you doing' or 'how can I help' (p6)\
Two weeks ago, I made my first appointment with a mental health care professional for myself, you know, just to spar about the situation (p4)\
Before this course, I felt alone. My girlfriend did not want me to share anything with anyone. I now have included her parents and this has taken some of the pressure of me (p2)\
The hardest part was learning I am not able to solve everything and realizing that it was also not my fault (p8)\
The current situation has not yet changed, it is a long and ongoing process (p1)FeedbackMost caregivers reported, it was nice knowing the online coach is an actual person, present and always available for support. The coach did not give too many reminders. The personalized feedback was considered helpful and non-judgmental. Some caregivers also experience a barrier to contact someone they do not know face-to-face. Others report this as an advantage because they are able to stay anonymous.Feedback was pleasant\
Feedback was non-judgmental\
It is hard to talk to someone who you don\'t see or have never met\
Reminders by the coach were sufficient\
When something you read gets to you, it is hard that you are not able talk about this directlyFeedback was pleasant, very nice to have that option both practical and in supporting (p2)\
Very nice to receive feedback! Which was really helpful and practical and very non-judgmental. I really appreciated that. (p5)\
For me, I would not write my problems per mail probably because I have never met them. I can imagine it would work beneficial for others because you can remain anonymous. But for me, I would like to see someone face-to-face (p10)\
Reminders by the coach were sufficient (p1)\
When something you read gets to you, it is hard that you are not able talk about this directly (p2)SuggestionsWhen asked if the caregivers had additional suggestions for further development, responses could be grouped in several common themes:\
*Form*: Most importantly, caregivers requested a need to have the tools and information in the course to stay available in some shape or form for future reference. It would also be great if the course could continue to be offered for free.\
Other suggestions are to send a weekly reminder by text message and adding a pre- and post-evaluation accessible for the caregiver. Lastly, the two experience-experts shown throughout the course were both caring for a depressed partner. More variety in the role would be appreciated. Some caregivers had worries about their privacy. More explanation regarding confidentiality and security could be given.\
*Content*: According to some caregivers the course would benefit by adding stigma to the content. Caregivers report having to deal with both stigma from the depressed person themselves (i.e. "I am worthless") as well as stigma from outsiders (i.e. "She just needs a good night\'s sleep"). Also, frequent comorbid symptoms were not mentioned or how to deal with them, for instance anxiety, aggression, substance abuse, etc. Also, some caregivers report that in setting boundaries and looking after themselves, the first reaction from their depressed loved one could be negative. They would have liked to be made aware of this beforehand as well as tips how to deal with this.I would have liked to continue having access to the course for future reference\
Sending a text message would serve as a useful reminder\
I would have liked to read the experience of someone who isn\'t caring for a depressed partner but is family\
I would have liked to read how to deal with stigma\
I would like to know how to deal with common factors that frequently co-occur with depression\
I want to know what happens with all the information I share\
Starting to take care of myself has led to a negative reaction from my loved one and I was not prepared for thisIt was really a shame that I could not look up anything after I finished the course. I would have like to have the information available in case I need it in the future (p4).\
Maybe a text message would have been helpful for me, because I get so much email as it is (p7)\
I would have liked to read the experience of someone who isn\'t caring for a depressed partner but for someone else, like a parent (p8)\
You are constantly defending someone from the outside world about what it is to have a depression. Even from the person who has the depression. That kind of stigma, I would have liked some practical advice about how to deal with that (p7)\
There are other things that come with a depression, like physical things and aggression and anxiety. This alters how you deal with someone. Maybe some advice on that? (p8)\
Maybe it is something you can extra highlight, you know, what happens with all the information you share and how it is protected and stored (p4)\
It is just hard to give someone all the extra attention they seem to require, and when I tried to explain that I couldn\'t, I didn\'t expect such a strong reaction and I felt that this was a little lacking in the course (p8)Other commentsFinally, there were a few overall comments not regarding the usability of the course. Mostly about the severity of the situation. In most cases the depressed loved one is not aware of the changes caused by the depression and in certain cases he or she is not open to seeking professional help. Caregivers are often in need of contact with fellow-sufferers. There is not much support or help available for caregivers with a loved one suffering from a depression which is why the current course was highly appreciated by many.My loved one does not want professional help\
There is no support available for family of depressed patients\
I am frustrated with mental health care\
I worry about suicidalityMy partner does not want professional help (p2)\
I know there used to be support groups but they have all been cut in budget restrictions, which is frustrating because I think it would really help me and other people (p3)\
I am frustrated with mental health care (p6)\
I worry about my partner every time he comes home late or when I hear sirens because he has tried to commit suicide in the past (p5)
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[^1]: This variable showed a trend but had no significant effect in the results when included as a covariate.

[^2]: Unknown, no treatment, unwilling to receive treatment or waitlisted.

[^3]: As assessed by non-professional caregiver.

[^4]: 95% confidence interval.
